Effect of tumor necrosis factor on GTP binding and GTPase activity in HL-60 and L929 cells.
Tumor necrosis factor (TNF) is a monokine that induces pleiotropic events in both transformed and normal cells. These effects are initiated by the binding of TNF to high affinity cell surface receptors. The post-receptor events and signaling mechanisms induced by TNF, however, have remained unknown. The present studies demonstrate the presence of a single class of high affinity receptors on membranes prepared from HL-60 promyelocytic leukemic cells. The interaction of TNF with these membrane receptors was associated with a 3.8-fold increase in specific binding of the GTP analogue, GTP gamma S. Scatchard analysis of GTP gamma S binding data demonstrated that TNF stimulates GTP binding by increasing the affinity of available sites. The TNF-induced stimulation of GTP binding was also associated with an increase in GTPase activity. Moreover, the increase in GTPase activity induced by TNF was sensitive to pertussis toxin. The results also demonstrate that TNF similarly increased GTP binding and pertussis toxin-sensitive GTPase activity in membranes from mouse L929 fibroblasts, thus indicating that these effects are not limited to hematopoietic cells. Analysis of HL-60 membranes after treatment with pertussis toxin in the presence of [32P]NAD revealed three substrates with relative molecular masses of approximately Mr 41,000, 40,000, and 30,000. In contrast, L929 cell membranes had only two detectable pertussis toxin substrates of approximately Mr 41,000 and 40,000. Although the Mr 41,000 pertussis toxin substrate represents the guanine nucleotide-binding inhibitory protein Gi, the identities of the Mr 40,000 and Mr 30,000 substrates remain unclear. In any event, inhibition of the TNF-induced increase in GTPase activity and ADP-ribosylation of Gi by pertussis toxin suggested that TNF might act by increasing GTPase activity of the Gi protein. However, the results further indicate that TNF has no detectable effect on basal or prostaglandin E2-stimulated cAMP levels in HL-60 cells. Taken together, these findings indicate that a pertussis toxin-sensitive GTP-binding protein other than Gi, and possibly the Mr 40,000 substrate, is involved in the action of TNF. Finally, the demonstration that pertussis toxin inhibited TNF-induced cytotoxicity in L929 cells supports the presence of a GTP-binding protein which couples TNF-induced signaling to a biologic effect.